A controlled trial was performed with the purpose of investigating which factors could be considered of significant risk for the development of basal cell carcinoma. A total of 259 cases of basal cell carcinoma diagnosed from July 1991 to July 1992 were compared with 518 controls matched for age and sex. All subjects in both groups were white. Protocol data were submitted to statistical analysis by the chi-square test and by multiple conditional logistic regression analysis and the following conclusions were reached: 1) light skin color (types I and II of the Fitzpatrick classification), odds ratio of 2.8; outdoor work under constant sunlight, odds ratio of 5.0; the presence of actinic lesions due to exposure to the sun, odds ratio of 4.9, are risk factors perse. 2) Type III skin in the Fitzpatrick classification only represents a risk factor when the patient reports a history of intense sunburns, but not in the absence of such a history. 3) Sunburns per se do not represent a risk factor althorig the point made in item 2 of these conclusions is valid. 4) Other suspected risk factors whose significance was not confirmed by multiple conditioned logistic regression analysis were: residence in rural areas, light eyes and blond hair color, extent of the awareness of the "sun x skin cancer" relationship, familial occurrence of skin cancer, excessive exposure to the sun, and freckles appearing in childhood.
Introduction
Basal cell carcinoma (BCC) is the most common cancer occurring in human beings, but is one of the least studied types of cancer 17 . In 1988, more than 400,000 cases of BCC were diagnosed in the USA 32 , as opposed to 980,000 cases diagnosed for all other types of cancer together. In the Rochester region, (USA), Chuang et al. 7 detected a prevalence of 146 cases per 100,000 inhabitants, while the prevalence estimated in Australia was 1,335 per 100,000 inhabitants for men and 817 per 100,000 inhabitants for women 21 . The latest survey made in Brazil by the National Tumor Registration Program**, corresponding to the years 1981 to 1985, reports 139,407 skin cancers, 99,176 of which were BCC. Thus, there seems to be an approximate annual mean of about 20,000 new recorded BCC cases for Brazil as a whole. Although these numbers do not give the complete picture (only the cases submitted to anatomopathological examination were computed), this occurrence is still almost twice that of cancer of the cervix, the second most frequent type of cancer in Brazil.
Even though available data on the occurrence of BCC do not give the full picture, they are still a source of great concern, especially because of the increased incidence of BCC in the white population over the last twenty years 33 . In addition, there is the growing threat represented by the degradation of the ozone layer 30, 33 . Information about the epidemiology of BCC and, more appropriately, about the risk factors for its occurrence will permit the organization of preventive and individual orientation campaigns.
Few studies are available on the risk factors for BCC 15, 18, 34 . Since the risk factors for the development of BCC are related not only to genetic (constitutional) characteristics but also to environmental aspects, it may be assumed that differences will occur between populations and between ecological conditions. From the viewpoint of living conditions in Brazil, especially in the Southeast region of the Country, what are the risk factors which determine the frequency of BCC? A survey of the Brazilian medical literature does not reveal any study dealing specifically wich this subject. Thus, sicks to determine the significant (genetic and environmental) risk factors which contribute to the development of BCC in the population investigated.
Cases and Methods
The present study was carried out in the Sector of Dermatologic Surgery and Oncology, Dermatology Clinic, "Santa Casa de S. Paulo", Brazil, which characteristically deals with indigent patients. A protocol for the study of BCC was elaborated and introduced on July 28, 1991. Since the objective was to study the risk factors in patients with BCC seen and diagnosed at the Dermatology Clinic, it was considered necessary to form a simultaneous control group also observed by means of using a specific protocol.
Clinical Material
The study was of the case-control type and was carried out from July 28, 1991 to July 28, 1992 . A total of 259 consecutive patients with a histopathologically confirmed diagnosis of BCC were examined and submitted to the protocol. These patients had spontaneously sought the Dermatology Clinic and, by coincidence, all of them were whites. For the purposes of the present study, the following patients with BCC were excluded: (a) patients having uncommon clinical conditions predisposing them to the development of BCC, i.e., basal cell nevus syndrome, xeroderma pigmentosum, albinism, and Basex syndrome; (b) patients with BCC originating from hamartomas such as sebaceous nevus, unilateral basal cell linear nevus, and Balzer type sebaceous adenoma (trichoepithelioma); (c) patients with BCC originating from chronic radiodermitis; (d) patients submitted to a chronic state of immunodepression; (e) patients with chronic arsenicism.
Protocol for Patients with Basal Cell Carcicoma
The following data were collected by means of the protocol: a) identification: name, age at diagnosis, birth date, sex, date of diagnosis. b) Medical history data related to basal cell carcinoma: occupation, birthplace (urban or rural), residence (urban or rural) and respective times of residence, exposure to the sun during life (mild, moderate or intense), previous sunburns, freckles during childhood, family history of skin cancer, information about the relationship between exposure to the sun and skin cancer. c) racial characterization: skin color (white, brown, yellow, or black), original hair color (blond, auburn, brown, black), eye color (blue, green or brown), skin type (phototype) according to the classification of Fitzpatrick 10 : type I (always gets burned, never tans), type II (always gets burned, tans slightly), type III (rarely gets burned, tans moderately), type IV (never gets burned, tans easily), type V (never gets burned, tans intensely), and type VI (black race).
d) associated clinical lesions attributable to solar radiation (chronic exposure): solar keratosis of the face, freckles on the back of the hand, facial telangiectasia, neck elastosis. No scores were used to characterize the intensity of these alterations.
Protocol for the Case-Contro 1 Groups
The control group consisted of a sequence of new patients who spontaneously sought the Dermatology Clinic at the same time as the BCC cases were seen but who did not present skin cancer. It was possible to organize a control group of 518 persons. All patients in the control group were also whites and were rigorously matched (2 controls for each BCC case) to the patients for sex and age (same year of birth).
There were no other exclusion criteria. The data collected were the same as for the BCC group, including type of skin (phototype) according to the classification proposed by Fitzpatrick 10 .
Statistical Analysis
The suspected risk factors studied in BCC cases and controls were transformed into dichotomous variables and denoted x 1 , X 2 , ..., x r , with the "zero" value being attributed to the possible absence of a risk factor and the "one" value to the possible presence of a risk factor. The risk factors studied were those normally cited in the medical literature as important for the development of BCC.
The suspected risk factors (variables), i.e., previous or present agricultural activity, previous or present residence in the rural zone, intense exposure to the sun throughout life, history of intense sunburn(s), freckles in childhood, a family history of skin cancer, patient's awareness of the sun x skin cancer relationship, were qualitatively coded as "yes" (presence of the risk factor, "one" value) or no (absence of the risk factor, "zero" value).
For the skin type variable (phototype) classified according to Fitzpatrick 10 , skin I/II and skin III with a history of sunburn were considered as a risk factor ("one" value); skin IV/V and skin III with no history of sunburn, were considered of no risk ("zero" value). Thus, type III skin was considered to be a risk factor or not according to the presence or absence of a previous history of burns resulting from exposure to the sun. Type VI skin was excluded because no patient with BCC had black skin.
In this classification, light eyes (blue or green) and light hair (auburn or blond) were considered to be risk factors ("one" value).
The variable "skin changes attributable to chronic solar radiation" (solar keratosis of the face, freckles on the back of the hands, facial telangiectasia, and skin elastosis) was considered to be a risk factor in the presence of three or four alterations ("one" value), and was not considered to be a risk factor in the presence of two or fewer alterations ("zero" value).
The relative frequency of risk factors among cases who were found to differ significantly from the control by the chi-square test was analyzed by multiple conditional logistic regression using the backward model. Values of p<0.05 were considered to be significant for both tests.
The calculations were performed using the MULTLR software 6 . Thus, a model of multiple conditional logistic regression was constructed using the risk factors found, by regression analysis to be significant.
Results

Risk Factors for Basal Cell Carcinoma (a CaseControl Study)
The results concerning suspected risk factors (type of skin, skin changes produced by solar radiation, intense exposure to the sun, residence in the rural area, unawareness of the fact that excess exposure to the sun may cause skin cancer, agricultural activity, green or blue eye color, freckles in childhood, blond or auburn hair color, family history of skin cancer) were present at significantly higher frequency in the case group than in the control group (chisquare test) except for history of sunburn (p>0.05) ( Table 1) .
When the risk factors were analyzed by multiple conditional logistic regression, only three variables (skin changes attributable to solar radiation, agricultural activity, and skin type) continued to be significant ( Table 2 ). The three variables were adjusted to one another and the final model of multiple conditional logistic regression is presented in Table 3 : agricultural activity (odds ratio, 4.9), skin changes attributable to solar radiation (odds ratio, 5.0), and skin type (odds ratio, 2.8).
Once it had been determined by the statistical methods applied that the risk variables were in fact three, it was possible to construct the logarithmic equation that expressed the logistic disease model, i.e., the equation for BCC:
Logistic disease model:
1,5938.x 1 + 1,6041.x 2 + 1,0208.x 3 where x 1 represents agricultural activity; it should be kept in mind that in a given patient the value of x 1 will be one or zero, according to the presence or absence of this activity.
X 2 represents actinic changes of the skin; it should be kept in mind that the presence of two or less of the four changes studied represents the zero value, and the presence of three or more of them represents the one value.
X3 represents the skin type in the classification of Fitzpatrick 10 ; it should be kept in mind that the one value was attributed to skin I and II and the zero value was attributed to skin IV and V; type III skin was considered to be zero when there was no history of sunburn(s) and one when this history was present.
Discussion
The characteristics of individuals predisposed to skin cancer have been frequently cited in the literature, but the conclusions have been mainly based on clinical observations and on studies not submitted to an adequate methodology for the identification of risk factors 9, 14, 20 . We would like to emphasize four studies in the international literature that will be discussed in detail here: in 1965, Gellin et al. 11 carried out a controlled study to determine the factors associated with BCC and showed that there is a statistically significant tendency to the development of BCC in patients with light-colored eyes, with light hair, with light skin, who do not tan, who spend many hours exposed to the sun. However, only 6% of the BCC cases had all of these five characteristics (in contrast to 0.6% of the controls). The data were analyzed by the chi-square test. However, even though they emphasized the small number of BCC cases having all the characteristics considered to be significant, the authors could not use more refined methods for a better explanation of this fact because such methods were not available at the time.
Vitaliano and Urbach 34 in the USA, and Green and Battistutta 15 , in Australia, conducted studies of the risk factors by applying multiple conditional logistic regression analysis, which is a more adequate statistical model. Their studies referred to non-melanoma skin cancer in general and their results regarding BCC will be discussed below.
In the review undertaken by the authors of the present paper, Hogan et al. 18 were the only investigators who conducted a controlled study specifically for BCC. They also applied multiple conditional logistic regression analysis which permitted them to compute the relative risk factors. This method identified in a more appropriate manner individuals at high risk of developing BCC.
The results of these studies have been summarized in Table 4 . Note that only the risk factors studied by the present authors have been included in the Table 4 . For example, Hogan et al. 18 studied Irish, Scottish and Welsh descent of the parents as a risk factor. Since this characteristic has not been studied in this project it has been excluded from Table 4 .
The papers published in Brazil about BCC epidemiology are generally retrospective and descriptive 2, 4, 29, 31 . Even prospective studies 12, 27, 28 were also descriptive, a fact that prevents the application of statistical methods for evaluation of the results. Even though the data collected in these studies cannot be compared with those of the present study, they will also be discussed, at least, in a generic manner.
The present study detected differences in the relative importance of suspected risk factors quoted out in the literature and these data will be discussed on the basis of the principles governing the study of risk factors for a given disease, i.e.: 1) there must be biological plausibility; 2) the factors must precede the onset of the disease.
Each of the factors studied will then be discussed individually, indicating when they were significant or not and the results will then be compared with data from the literature.
From a purely observational viewpoint, the controls belonged to the same population group that produced the cases, i.e., they were persons who spontaneously sought the hospital (which is a reference hospital), who in general belonged to the same socioeconomic group and who were excluded only on-the basis of the criterion of having or having had skin cancer.
Nonsignificant Risk Factors
In the present study, only one of the probable suspected risk factors was similarly distributed between cases and controls (p>0.05), i.e., the occurrence of previous intense sunburn(s) reported by the patient (Table 1) . This fact was expected and is consistent with the findings 15, 24, 26 registered in the literature demonstrating that sunburn is a risk factor for malignant melanoma but not for non-melanoma cancer. In a previous investigation in which they studied the sunburns of their patients quantitatively, Green et al. 16 were only able to detect a discrete significance for non-melanoma skin cancer when the number of reported sunburns was of more than six episodes during the patient's life.
The data reported by Hogan et al. 18 were in disagrement with those obtained by others since they did not detect significance for a history of sunburn. In the present study, although sunburn was not a significant risk factor per se, it acquired particular relevance when the skin was of type III.
Risk Factors that Differed Significantly between Cases and Controls and that were Nonsignificant when submitted to Multiple Conditional Logistic Regression Analysis
Most of the time, the other suspected risk factors studied here have been quoted out in the literature as being related to the onset of BCC. Multiple conditional logistic regression analysis did not show significance for residence in the rural zone, light hair color, patient awareness of the cancerigenous effect of the sun on the skin, family history of skin cancer, light eye color, intense exposure to the sun or presence of freckles in childhood ( Table 2 ). Each of these factors is discussed below.
Residence in the Rural Zone
Residence in the rural zone has not been studied as a risk factor in the international literature but was studied here because Brazil is still a largelly agricultural country.
In the Brazilian literature, only Prado 29 studied the origin of his BCC patients and reported that 64% were from the rural zone as opposed to 36% from the urban zone. The author commented about these results suggesting that "..it is somehow justifiable since field workers, in addition to being exposed to the sun for longer periods of time in their work, wear minimal clothing for protection." In the present study, 59.1% of patients reported present or previous residence in the rural zone. In the control group, 41.9% of subjects also lived or had lived in the rural zone. Multiple conditional logistic regression analysis showed that the risk of this factor was quite close to 1.0, which is nonsignificant. Thus, in the present study, living in the rural zone wasnot by it self alone a specific risk for BCC. This because living in the rural zone does not necessarily mean constant or obligatory exposure to the sun.
Light Hair Color
No one reports about the evaluation of light hair color as a risk factor in the Brazilian literature were found. However, significance for light hair color as a risk factor has been reported in the international literature 11, 15, 18 . According to the data of the present study, light hair color was nonsignificant by multiple conditional logistic regression analysis, with an odds ratio of 1.16.
Thus, the results of the present study differ from those reported in the literature. What is the reason for this discrepancy? Let us consider, for example, the study by Hogan et al. 18 who used a statistical analysis similar to that adopted in the present study. They worked with 538 BCC cases, i.e., practically twice the population of the present study (259 cases) and they detected significance (p<0.05) for an odds ratio of 1.16, with a standard error of 0.064. Could our result be different if its series were increased? This may indeed occur, but the sample for this research project were they to be evaluated under the same conditions, would have to contain about 3,000 BCC cases. And even if it became significant, as in the study by Hogan et al. 18 , this would be a risk factor of lower importance than that of the significant risk factors detected in the present study. Another possibility is that the sample studied by Hogan et al. 18 was strongly marked by the presence of a particular ethnic group. Indeed, these investigators studied a population of strongly Irish, Scottish and Welsh origin that had emigrated to Canada. This population presented a 38.5% rate of light hair in BCC cases and of 30.4% in their controls, as opposed to the respective values of 18.9% and 10.0% obtained in the present study.
Patient Awareness of the Relationship between Sun and Skin Cancer
Despite the information broadcast by the media about the harmful effects of the sun on the skin, no attempt has been made in the international or Brazilian literature to evaluate whether the lack of this information may represent a risk for skin cancer. When the cases here studied were evaluated, the estimated odds ratio was 1.24, also a nonsignificant value.
This fact should not be considered surprising since the availability of this type of information to the public is very recent and may not yet have influenced the results. However, the statistical method used by the present authors is not the most appropriate one for detecting the change of habits in a given population. Furthermore, the objective of the methodology was not to study all the variables that interfere with the acquisition of this information on the part of the population. The continuation of such informative campaigns should be stimulated since it may contribute to reducing the incidence of skin cancer.
Family History of Skin Cancer
No Brazilian studies on this risk were found factor. Hogan et al. 18 showed that a family history of skin cancer was a significant risk factor for BCC, with an odds ratio of 1.22. In a previous study, Macdonald 23 demonstrated that individuals with a family history of skin cancer develop skin cancer at an earlier age than individuals with no such family history.
In view of these previous data, it was surprising to find that, in the patients, studied in the present study, no family history of skin cancer did not maintained significance when submitted to multiple conditional logistic regression analysis, with an odds ratio of 1.25. It can be seen that the relative risk detected by the present authors was similar to that reported by Hogan et al. 18 . Here also we should emphasize the earlier discussion of sample size.
However, Gellin et al. 11 , in a controlled study of factors associated with BCC, also found no significance for family history of skin cancer. The authors proposed that this may have been due to several factors: 1) the older group of patients may not have remembered details about their parents; 2) different living conditions between patients and ancestors in terms of solar exposure, geographical location, occupation etc. The authors themselves admitted that the major reason for not considering this result as definitive was that in their study only 1.7% of patients stated that somebody in their family had skin cancer, a lower value than the probability of a person living in the State of New York (USA) developing skin cancer (3%).
The present study, in which family predisposition could not be demonstrated as a risk factor, the impression created that this type of information was not available to the population studied, not only because of their low cultural level, but also because of the large number of migrants who, in most cases, had been separated from their relatives for several years. This fact may explain the nonsignificance of this variable in our series.
Light Eyes
Brazilian authors have not studied this suspected risk factor. Hogan et al. 18 detected no statistical significance for light eye color, whereas Gellin et al. 11 did, but using a different type of statistical analysis (chi-square test). In our cases in the present study, similarly to those studied by Hogan et al. 18 , light eye color was nonsignificant as a risk factor, with an odds ratio of 1.3. Comparison with divergent data in the international literature 11 is rendered useless by virtue of the variety of statistical methods used.
Intense Exposure to the Sun.
Brazilian authors have not conducted analytical or controlled studies of this variable. Gellin et al. 11 reported significance for BCC patients who had been exposed to the sun for several hours each day. Vitaliano and Urbach 34 detected a significant odds ratio for BCC in patients with intense solar exposure using multiple conditional logistic regression analysis; this actually occurred also when intense exposure to the sun occurred in individuals with other factors habitually considered to be low risk (dark skin, easy tanning and age of less than 50 years). Hogan et al. 18 did not detect significance for this factor when using multiple conditional logistic regression analysis. The present study fully agrees with that of Hogan et al. 18 . A possible source of controversy is the definition of intense exposure to the sun. In the study by Hogan et al. 18 , an effort was made to quantify this variable and intense exposure was defined as outdoor activity for at least six hours a day. This includes occupations ranging from rural worker to street vendor. However, in the results of their study, BCC was much more common among rural workers than among other individuals working outdoors, probably because of the greater difficulty of the former in protecting themselves from solar radiation.
In the present study, this risk factor has not been quantified, not always differentiated by type of work (outdoors or indoors) or by number of hours of exposure. Patients and controls were only asked whether their life exposure to the sun had been "mild, moderate or intense". Furthermore, this information was not cross-check against type of professional activity (street vendor, rural worker etc.) or leisure activity.
Thus, the type of data collection in the various studies may perhaps account for the divergences between the results.
Freckles in Childhood
The appearance of freckles in childhood was the most important risk factor for BCC in the study by Hogan et al. 18 . Other investigators 3, 8 , however quote out freckles in childhood as a significant risk factor only for malignant melanoma of the skin.
The present results using multiple conditional logistic regression analysis, with an odds ratio of 1.5, did not indicate significance. In addition to the possible problem of a small sample size, freckles, like sunburns, result from acute and intense exposure to the sun. Thus, our results may be in agreement with those of the literature, which includes freckles among the risk factors for malignant melanoma.
Significant Risk Factors in the Multiple Conditional Logistic Regression Model
The risk factors studied, which permitted the construct the final multiple conditional logistic regression model were: agricultural activity, skin changes attributable to solar radiation, and skin type (Table 3) .
Skin Type
Light skin has always been quoted out as a risk factor for the development of skin cancer. However, more rigorous studies could only be conducted when two preliminary points were established: (a) a more precise definition of what "light skin" is, which was given by Fitzpatrick 10 when he proposed his skin classification (phototypes) varying from type I to type VI and which is now universally accepted; (b) the organization of control groups for appropriate statistical evaluation.
The studies by Gellin et al. 11 demonstrated that light skin was the most important risk factor for BCC in the city of New York, which has a heterogeneous population. In contrast, Vitaliano and Urbach 34 , when listing suspected risk factors -level of exposure to the sun, ability to tan, age, sex, and light skin -found the least risk for the last variable. Green and Battistutta 15 , in Australia, found light skin to be the most important risk factor, stating that "...the great problem of patients with non-melanoma skin cancer was that of belonging to a group of persons who have little pigment to protect them from an environment with high levels of ultraviolet radiation." Hogan et al. 18 also detected significance for light skin.
When the classification of Fitzpatrick 10 , as conceived by him, was applied in this present study, a great difficulty had to be overcome in order that, the importance of the light skin factor could be evaluated. This was because skin III, which involved the largest number of BCC cases (62.2%) was also the most numerous group among the controls (57.1%). Type III could not be excluded series of the present study because the sample would then be extremely reduced and would not permit appropriate statistical analysis. However, analysis became viable when value has given to the information provided by the patients themselves about the previous occurrence of sunburns. On the basis of this information, it became prossible to characterize as at risk type Ill/with a history of previous sunburn, placing it alongside with types I and II, and as not at risktype III/without a history of sunburn, grouping it side by side with types IV and V.
Indeed, we confirmed statistically that the results obtained for types I and II and for type III/with a history of sunburn were statistically confirmed as being significantly different from type Ill/without a history of sunburn and from types IV and V.
This means that light skins of type I and II can be included among the risk factors and, conversely, skins of types IV, V, and VI (the last, Black skin) can be considered to be better protected. In contrast, type III skin will behave differently according to the presence or absence of burns resulting from exposure to the sun: in the presence of burns the patient will be part of the risk group, but not in the absence of burns. Thus, it could be included light skin in the logistic model of disease together with agricultural activity and actinic skin alterations. This conclusion, reached on the basis of the results of the process of analysis, should be discussed from a biological viewpoint, since the suspected risk factor (a history of sunburn) per se did not prove by the method utilized to be significant. However, this type of approach is not within the scope of the present study.
Agricultural Activity
Non-melanoma skin cancer has been associated with agricultural activity in England 1 and in the USA 5 , but not in Sweden 34 or Finland 22 . In Canada, Hogan et al. 18 were the first specifically to associate BCC with agricultural activity.
Brazilian authors 2, 4, 12, 27, 28, 29, 31 who study BCC have quoted rural activity as one of the major factors in the development of the disease. These studies were not controlled but their results would probably continue to be significant even if they had been.
In the present study, agricultural activity has been identified as a more significant relative risk factor for BCC. As demonstrated earlier, it should be remembered that simply residing in the rural zone did not represent a risk factor when the BCC group was compared to the control group. The presence of work activity exposed to sunlight (rural workers) was needed for a statistically significant difference in risk to be established.
Skin Alterations Attributable to Solar Radiation
In the present study, we emphasized the presence of solar keratosis of the face, lentiginosis on the back of the hands, facial telangiectasia and neck elastosis as markers of sunlight-induced degeneration has been emphasized. It should be remembered that degeneration has been counsidered to be a suspected risk factor when at least three of these alterations were detected.
Marks et al. 25 and Goodman et al. 13 detected a higher frequency of non-melanoma skin cancer in persons with solar keratosis and vice versa. Holman et al. 19 , in a study in a community of the Australian West, detected in solar keratosis 17% of men and 8% of women below 40 years by age. These investigators stated that an increasing number of young people are being seen with signs of changes provoked by solar radiation and consequently with skin cancer. Green et al. 15 pointed out a greater prevalence of BCC among those who work in the sun and who develop solar keratosis. When they evaluated other solar alterations (lentiginosis, telangiectasia and elastosis), they also detected a significant relationship between them and BCC.
Brazilian investigators have not discussed this risk factor.
In the present study it has been confirmed that skin degeneration-measured on the basis of actinic changes -is an important risk factor per se. Thus, actinic alterations are part of the final model, where they appear as the risk factor skin alterations attributable to solar radiation. Actinic skin alterations, which are clinically observable, represent the effects of solar exposure of the cumulative type and this cumulative effect is the major factor causing non-melanoma skin cancer.
Multiple Conditional Logistic Regression Model
Three factors were significant by multiple conditional logistic regression analysis: light skin, agricultural activity, and skin alterations attributable to solar radiation. Each one proved to be significant per se and they have been included in the logarithmic equation that expresses the logistic disease model (BCC): l,5938.x 1 + 1,6041.x 2 + 1,0208.x 3 where x 1 is agricultural activity, x 2 actinic skin alterations and x 3 type of skin.
It should be kept in mind, however, that when the value of x 1 ,x 2 ,x 3 is equal to zero (absence of a risk factor) in the equation, the corresponding term is annulled, reducing the probability of occurrence of the disease. Conversely, when each of the factors is present (value one), the terms of the equation are conserved, representing an increased probability and indicating a high risk of the occurrence of BCC.
Thus, BCC is of multifactorial origin. The relative risk, individualized for each of the factors, that it was possible to identify in the present study, was high. When risk factors are associated in the same individual (x 1 ,x 2 ,x 3 equal to one), the logistic regression equation obtained indicates a high probability of future development of BCC. These identified risk factors should be taken into account both for an early diagnosis and for orientation in preventive campaigns.
Reach and Limitations of the Present Study
The present study, as mentioned, was conducted in the Sector of Surgery and Oncology of the Dermatology Clinic of "Santa Casa de S. Paulo" whose clientele is characteristically represented by lower-class people from rural areas and is mostly made up of migrants from the North and Northeast of Brazil. Thus, when preparing the protocol for the present study a survey was undertaken in accordance with the characteristics of this demand. However, with the progressive urbanization of the Brazilian population and the consequent transformation of the characteristics of the clientele of study, the epidemiological survey will have to be modified in the future. The same applies thing to the clientele of higher socioeconomic level seen in private offices and presenting epidemiologic characteristics differing from those of the group studied here.
Thus the limitation of the results of the present study, due to the characteristics of our population and to the type of survey performed, is recognized.
However, analysis of the final model obtained, consisting of factors that were significant for BCC (light skin, agricultural activity, actinic alterations), permits the proposition that the results should be seen as far reaching and as probably being capable of extrapolation to any type of population. Light skin is a genetic characteristic present at all socioeconomic levels. Similarly, actinic alterations of the skin are not limited to one group or another. In contrast, agricultural activity, whose importance resides in the fact that this type of work favors chronic exposure to the sun, has its counterpart in the habits of higher socioeconomic level populations, who are accustomed to prolonged leisure at the beach, by the pool, or on sports fields, and to the use of artificial tanning.
On this basis, the final model of BCC risk detected in the present study may be seen as leading to the following general conclusion: persons genetically predisposed (light skin) who expose themselves to the sun in a chronic and intense manner (outdoor work and/or leisure), have a high probability of developing BCC when they start manifesting actinic alterations.
Conclusions
Statistical analysis of the data obtained with the protocol (chi-square test and multiple conditional logistic regression) led to the following conclusions with regard to the population studied:
1. Risk factors per se are type I and II light skin, according to Fitzpatrick's 10 , professional activities carried out under constant exposure to sunlight (agricultural activity), and the presence of skin changes due to chronic exposure to sunlight.
2. Type III skin according to Fitzpatrick's 10 represents a risk factor only when there is a previous history of intense sunburn, whereas in the absence of such a history type III skin is no longer a risk factor. 3. The risk factors indicated could be included in the logarithmic equation that expresses the logistic disease model: 1,5938.xi + 1,6041.x 2 + 1,0208.x 3 , where x 1 is agricultural activity, x 2 is actinic skin alterations, and x 3 is skin type.
4. Sunburns do not represent a risk factor, although the point made in item 2 of these conclusions is valid.
5. The other suspected risk factors not confirmed by multiple conditional logistic regression analysis were: residence in the rural zone, light eyes and hair, extent of information about the sun x skin cancer relationship, a family history of skin cancer, intense exposure to the sun, and presence of freckles in childhood. 
Resumo
